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DESCRIPTION 



COPY. 



Photodetection Device and Method of Manufacturing the Same 
Technical Field 

[0001] This invention relates to a photodetection device, in 
particular, a back-illuminated type photodetection device, with 
which light that has been made incident from a back surface is 
detected using a photoelectric conversion element disposed on a 
front surface that opposes the back surface, and a method of 
manufacturing such a photodetection device. 
Background Art 

[0002] A photodetection device (referred to hereinafter as "back- 
illuminated type photodetection device"), with which light that 
has been made incident on a back surface and has been 
transmitted through a semiconductor substrate is detected by a 
charge reading part (referred to hereinafter as "CCD reading 
part"), comprising a charge-coupled device disposed on a front 
surface of the semiconductor substrate, has good sensitivity down 
to shorter wavelengths in comparison to a photodetection device 
(referred to hereinafter as "front-illuminated type photodetection 
device"), with which incident light is detected directly by a CCD 
reading part disposed on a front surface. A back-illuminated 
type photodetector is thus suited as a photodetector for a 
spectroscopic analysis device that is required to enable 
measurements of a wide wavelength range. With a 
photodetector in this field of spectroscopic analysis, high 
resolution imaging characteristics and high S/N characteristics 
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are strongly demanded. 

[0003] In order to achieve high S/N characteristics in the above- 
described back surface incidence type photodetection device, the 
CCD reading part must be cooled actively using a Peltier element, 
5 etc. A back-illuminated type photodetection device equipped 
with such a cooling structure is described, for example, in 
Japanese Patent Application Laid-Open No. 4-290464. As 
shown in Fig. 1, a conventional back-illuminated type 
photodetection device is equipped with a semiconductor substrate 

10 101, on one surface of which is formed a CCD reading part 102, a 
package 103, holding this semiconductor substrate 101, and a 
cover 104, closing off package 103 at the side of semiconductor 
substrate 101 on which the CCD reading part is formed. A heat 
conducting member 108, which exhibits plasticity at least at room 

15 temperature, is sealed between CCD reading part 102 and cover 
104, and a cooling member 103 is disposed at the exterior of 
package 107 in a manner such that a cooling surface of cooling 
member 107 contacts cover 104. 
Disclosure of the Invention 

20 [0004] The present inventors have found the following issue as a 
result of studying the prior art described above. That is, the 
back-illuminated type photodetection device described in 
Japanese Patent Application Laid-Open No. 4-290464 is excellent 
in regard to the point that heat conductive member 108 is sealed 

25 between CCD reading part 102 and cover 104, thereby promoting 
the heat conduction of cooling member 107 and CCD reading part 
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102 in order to cool CCD reading part 102, which generates heat. 
[0005] However, with a structure with which CCD reading part 
102 is cooled via package 103, the entirety of package 103 must 
be cooled as well in order to cool CCD reading part 102 
5 adequately. The conventional back-illuminated type 

photodetection device was thus poor in cooling efficiency and 
had an issue in that a cooling member 107 of high cooling 
capacity (and thus of large size) had to be used. The 
conventional back-illuminated type photodetection device also 

1 0 had the issue of becoming large in size due to cooling member 
107 being mounted externally to package 103. 
[0006] The present invention has been made to resolve the above 
issues and an object thereof is to provide a photodetection device, 
having a structure that enables efficient cooling of a CCD reading 

1 5 part and the making of the entire device compact, and a method 
of manufacturing such a photodetection device. 
[0007] The photodetection device according to the present 
invention is directed to a back-illuminated type photodetection 
device, with which light that has been made incident on a back 

20 surface is detected by a photodetection part disposed on a front 
surface. Specifically, this photodetection device comprises: a 
semiconductor substrate, having a back surface, serving as a 
light-incident surface, and a front surface, opposing the back 
surface and being provided with a charge reading part (CCD 

25 reading part), in turn comprising a charge-coupled device that 
detects light propagating from the above-mentioned back surface; 
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a cooling device, cooling the above-mentioned CCD reading part; 
a package, housing the semiconductor substrate and cooling 
device; and electrode pads, package terminals, and bonding wires, 
making up a part of electrical wiring. 
5 [0008] In the back surface of the semiconductor substrate, a 
recess is formed in a region corresponding to the region on the 
front surface at which the CCD reading part is disposed. The 
semiconductor substrate thus has a structure wherein the 
thickness of the region at which the CCD reading part is disposed 

10 is thinner than the thickness of the remaining regions. Also, on 
the front surface of the semiconductor substrate, electrode pads 
are disposed at the peripheral of the region at which the CCD 
reading part is disposed. The cooling device has a cooling 
surface, which, in a state of covering the entirety of the CCD 

15 reading part, contacts the front surface of the semiconductor 
substrate. This cooling surface that cools the entirety of the 
CCD reading part has a size that is larger than the region at which 
the CCD reading part is disposed and yet smaller than the entirety 
of the front surface of the semiconductor substrate. The package 

20 has a cavity, housing both the semiconductor substrate and the 
cooling device, and package terminals, for electrical 
communication between the cavity and the exterior of the 
package. The electrode pads, disposed on the front surface of 
the semiconductor substrate, and the package terminals are 

25 electrically connected by bonding wires. 

[0009] Since the semiconductor substrate and the cooling device 
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are housed within a single package as mentioned above, this 
photodetection device can be made compact. Also, since the 
cooling surface of the cooling device contacts the front surface of 
the semiconductor substrate, on which the CCD reading part is 
5 provided, so as to cover the region at which the CCD reading part 
is formed, the CCD reading part can be cooled directly using the 
cooling device. 

[0010] Also, since electrode pads are disposed at the peripheral of 
the region, of the front surface of the semiconductor substrate, at 

10 which the CCD reading part is disposed and these electrode pads 
and the package terminals are electrically connected by bonding 
wires, the wiring for taking out the charge signals of the CCD 
reading part to the exterior of the package can be made short in 
length, and the high-speed response of the photodetection device 

15 can thereby be maintained at a high level. 

[0011] The cooling surface of the cooling device, which is put in 
contact with the front surface of the semiconductor substrate in 
the state of covering the region at which the CCD reading part is 
disposed, has a larger size than the portion of the semiconductor 

20 substrate that has been made thin (the region at which the CCD 
reading part is disposed). Thus, by putting the cooling surface 
in contact with the front surface of the semiconductor substrate, 
the thinned portion (which is poor in mechanical strength) is 
fortified mechanically. 

25 [0012] The cooling device is fixed to the package in a state in 
which the surface at the side opposite the cooling surface contacts 
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a bottom part of the cavity. Working openings are preferably 
formed at positions of this cavity bottom part that correspond to 
the electrode pads and package terminals. Since the work of 
connecting the electrode pads and the package terminals with 
5 bonding wires can be performed from the working openings, such 
wire bonding work can be performed readily. These working 
openings are preferably closed by covers after the wire bonding 
work (airtight sealing of the cavity). 

[0013] Furthermore, the package preferably has a top plate for 

10 closing an upper opening of the cavity, and the semiconductor 
substrate and the cooling device are housed in the space in the 
cavity that is defined by this top plate. Such an arrangement 
effectively prevents the movement of gases between the upper 
opening and the exterior. Thus, in the case where the interior of 

15 the cavity is filled with an inert gas atmosphere or is made a 
vacuum, dew condensation on the semiconductor substrate and 
the cooling device can be prevented effectively. Also, by the 
provision of the top plate, the semiconductor substrate is 
protected from contamination and mechanical impacts. 

20 [0014] In the photodetection device according to the present 
invention, the semiconductor substrate is preferably separated by 
a predetermined distance from the inner walls of the cavity of the 
package and the semiconductor substrate is preferably supported 
by the package via the cooling device. With such an 

25 arrangement, the semiconductor substrate does not contact the 

package with the exception of the bonding wires and the cooling 
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surface of the cooling device. The conduction of heat from the 
package to the CCD reading part, disposed on the front surface 
side of the semiconductor substrate, can thus be restrained to the 
minimum. 

5 [0015] Specifically, the cooling device preferably includes a 

Peltier element and a cooling plate, contacting the cooling side of 
the Peltier element. The surface of the cooling plate, at the 
opposite side of the surface that contacts the cooling side of the 
Peltier element, is put in contact, as the cooling surface, with the 

10 semiconductor substrate. Normally, by varying the amount of 
current that is passed through the Peltier element, the cooling side 
of the Peltier element can be cooled to a desired temperature. 
Since only the cooling plate is thus interposed between the 
cooling side of the Peltier element and the front surface of the 

15 semiconductor substrate on which the CCD reading part is 
disposed, the heat conducting efficiency between the cooling side 
of the Peltier element and the CCD reading part can be 
maintained satisfactorily and the CCD reading part can be cooled 
efficiently. 

20 [0016] In a photo detection device manufacturing method 

according to the present invention, the semiconductor substrate, 
cooling device, and package* with the above-described structures, 
are prepared. 

[0017] The semiconductor substrate has a back surface, serving as 
25 a light-incident surface, and a front surface, opposing the back 

surface and having disposed thereon a CCD reading part, which 
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detects light propagating from the back surface. Also with this 
semiconductor substrate, a recess is formed in a predetermined 
region of the back surface that corresponds to the region on the 
front surface at which the CCD reading part is disposed, and the 
5 semiconductor substrate is thereby provided with a structure, 
wherein the thickness of the region at which the CCD reading 
part is disposed is thinner than the remaining regions. 
Furthermore, on the front surface of the semiconductor substrate, 
electrode pads are disposed at peripheral parts of the region at 

10 which the CCD reading part is disposed. The cooling device has 
a cooling surface, which, in the state of covering the entirety of 
the CCD reading part, contacts the front surface of the 
semiconductor substrate. This cooling surface that cools the 
entirety of the CCD reading part has a size that is larger than the 

15 region in which the CCD reading part is disposed and yet smaller 
than the entirety of the front surface of the semiconductor 
substrate. The package has a cavity, housing both the 
semiconductor substrate and the cooling device, and package 
terminals, for electrical communication between the cavity and 

20 the exterior. 

[0018] In accordance with the photodetection device 
manufacturing method according to the present invention, first, 
the cooling device is set inside the cavity so that the surface of 
the cooling device at the side opposite the cooling surface faces 

25 the bottom part of the cavity. The front surface of the 
semiconductor substrate is then put in contact with the cooling 



8 



FP03-0267-00 

i 




surface so that the semiconductor substrate does not contact the 
inner walls of the cavity and yet the CCD reading part is covered 
by the cooling surface. Thereafter, the electrode pads, disposed 
at the peripheral parts of the region of the front surface of the 
5 semiconductor substrate that is covered by the cooling surface, 
and the package terminals, disposed on the package, are 
electrically connected by bonding wires. 

[0019] As described above, by the photodetection device 
manufacturing method according to the present invention, since 

10 the semiconductor substrate and the cooling device are housed in 
a single package, the photodetection device itself can be made 
compact. Also, since the front surface of the semiconductor 
substrate, on which the CCD reading part is disposed, is put in 
contact with the cooling surface of the cooing device, the heat 

15 conducting efficiency between the cooling surface and the CCD 
reading part is maintained at a satisfactory level (the CCD 
reading part is cooled efficiently). 

[0020] Also, since the semiconductor substrate is housed in the 
cavity in a state of being separated from the cavity inner walls by 

20 a predetermined distance, the package and the semiconductor 
substrate do not contact each other directly with the exception of 
the bonding wires and the cooling device. Heat conduction from 
the package to the semiconductor substrate is thus restrained and 
the CCD reading part can be cooled efficiently. 

25 [0021] The connections of the electrode pads and the package 
terminals by the bonding wires are preferably made in a state in 
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which the semiconductor substrate is supported by a jig that has 
been inserted from the upper opening of the cavity. By the wire 
bonding work being carried out in the state in which the 
semiconductor substrate is thus supported by a jig, breakage of 
5 the semiconductor substrate due to impact, etc., can be avoided. 
In addition, working openings are preferably provided at 
positions of the bottom part of the cavity of the package that 
correspond to the electrode pads and the package terminals. By 
the connections of the electrode pads and the package terminals 
10 by the bonding wires being made through these working openings, 
the wire bonding work is facilitated. Also, the wiring for taking 
out the charge signals of the CCD reading part can be made short 
in length. 

[0022] After the wire bonding work, the working openings are 
15 preferably closed with covers. Likewise, preferably after the 
wire bonding work, the upper opening of the cavity is closed by a 
top plate. By thus closing the upper opening of the cavity by a 
top plate, the interior of the cavity can be readily filled with an 
inert gas atmosphere or kept in a vacuum state, both of which are 
20 effective in terms of preventing dew condensation in the cavity. 

[0023] The present invention will be more fully understood from 
the detailed description given hereinbelow and the accompanying 
drawings, which are given by way of illustration only and are not 
to be considered as limiting the present invention. 
25 [0024] Further scope of applicability of the present invention will 
become apparent from the detailed description given hereinafter. 
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However, it should be understood that the detailed description 
and specific examples, while indicating preferred embodiments of 
the invention, are given by way of illustration only, since various 
changes and modifications within the spirit and scope of the 
5 invention will be apparent to those skilled in the art from this 
detailed description. 
Brief Description of the Drawings 

[0025] Fig. 1 is a diagram showing the cross-sectional structure of 
a conventional back-illuminated type photodetection device; 
10 [0026] Fig. 2 is a plan view of a photodetection device according 
to the present invention as viewed from an upper part side (back 
surface side of a semiconductor substrate onto which light is 
made incident); 

[0027] Fig. 3 is a plan view of the photodetection device of Fig. 2 
15 as viewed from a bottom part side (front surface side of the 
semiconductor substrate); 

[0028] Fig. 4 is a diagram showing the cross sectional structure of 
the photodetection device according to the present invention 
taken along line III-III in Fig. 2; 
20 [0029] Figs. 5A to 5C are process diagrams for explaining the 

photodetection device manufacturing method according to the 
present invention (part 1); and 

[0030] Figs. 6A to 6C are process diagrams for explaining the 
photodetection device manufacturing method according to the 
25 present invention (part 2). 

Best Modes for Carrying Out the Invention 
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[0031] Embodiments of a photodetection device and a 
manufacturing method therefore according to the present 
invention shall now be described in detail using Figs. 2 to 4 and 
5A to 6C. In the description of the drawings, the same symbols 
5 shall be attached to portions and elements that are the same and 
redundant description shall be omitted. 

[0032] Fig. 2 is a plan view of a photodetection device according 
to the present invention as viewed from an upper part side (back 
surface side of a semiconductor substrate onto which light is 

10 made incident), Fig. 3 is a plan view of the photodetection device 
of FIG. 2 as viewed from a bottom part side (front surface side of 
the semiconductor substrate), and FIG. 4 is a diagram showing 
the cross sectional structure of the photodetection device 
according to the present invention taken along line III-III in Fig. 

15 2. 

[0033] The photodetection device according to the present 
invention is equipped with a package 2, having a cavity 2f 
surrounded by a bottom part 2a (cavity bottom part) and side 
walls 2b (cavity inner walls), and a top plate 3, covering the 

20 upper opening of this cavity 2f. In outer appearance, this 
photodetection device has a substantially rectangular 
parallelepiped shape, and in cavity 2f of package 2 are housed a 
semiconductor substrate 4 and a cooling device C. 
Semiconductor substrate 4 has a back surface, which serves as a 

25 light-incident surface, and a front surface, which opposes the 
back surface and on which is disposed a CCD reading part 4a that 
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detects the light propagating from the back surface. Also, 
cooling device C has a cooling surface 7a, which is for cooling 
CCD reading part 4a and which, in a state of covering the entirety 
of CCD reading part 4a, is put in contact with the front surface of 
5 semiconductor substrate 4. 

[0034] Top plate 3 has a light transmitting window 3a disposed 
near a central part thereof (Fig. 2). Light that is transmitted 
through this window 3a is made incident on the back surface of 
semiconductor substrate 4 housed in package 2, is transmitted 
10 through semiconductor substrate 4, and reaches CCD reading part 
4a, disposed at the front surface (photodetection by the CCD 
reading part). 

[0035] At upper end parts of side walls 2b of package 2 is 
provided a collar part 2e, which extends in the inward direction 

15 of cavity 2f, and on this collar part 2e, package terminals 2d are 
aligned in two columns along the long sides of bottom part 2a of 
rectangular shape and so as to face bottom part 2a. 
[0036] Package 2 also has two working openings 2c provided in 
and along the long sides of bottom part 2a. These working 

20 openings 2c are openings for inserting the head of a bonding 
machine in the process of connecting electrode pads 4c of 
semiconductor substrate with package terminals 2d, provided on 
side walls 2b, and are disposed at positions such that electrode 
pads 4c and package terminals 2d will be exposed. 

25 [0037] The front surface of semiconductor substrate 4 comprises a 

region 4b, at which CCD reading part 4a is disposed, and a 
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peripheral region, in which electrode pads 4c, for sending signals 
from CCD reading part 4a to the exterior, are aligned in two 
columns along working openings 2c. Electrode pads 4c are in a 
one-to-one correspondence with package terminals 2d and the 
5 corresponding components are electrically connected to each 

other by bonding wires 6. 

[0038] Meanwhile, in the back surface of semiconductor substrate 
4, a recess is provided at a region corresponding to region 4b, at 
which CCD reading part 4a is disposed, and the thickness of 

10 region 4b is thereby made thinner than the thickness of the 
remaining peripheral regions. Semiconductor substrate 4 is 
mounted to cavity bottom part 2a via cooling device C so that the 
front surface, on which CCD reading part 4a is formed, faces 
cavity bottom part 2a. 

15 [0039] Semiconductor substrate 4 is positioned inside package 2 

in a state in which it is separated from the inner walls (side walls 
2b) of cavity 2f by a predetermined distance. 
[0040] Cooling device C is arranged from a Peltier element 5 and 
a cooling plate 7, and a heat generating side 5b of Peltier element 

20 5 is fixed via an adhesive, etc. to bottom part 2a of package 2. 

A cooling plate 7, which is a plate-like member, is put in contact 
with a cooling side 5a of the Peltier element. Cooling plate 7 is 
interposed between semiconductor substrate 4 and cooling side 5a 
and the surface thereof that is put in contact with semiconductor 

25 substrate 4 is a cooling surface 7a. 

[0041] This cooling surface 7a has a size that is larger than region 
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4b, at which CCD reading part 4a is disposed, and yet smaller 
than the entirety of the front surface of semiconductor substrate 4. 
Cooling surface 7a thus covers region 4b, at which CCD reading 
part 4a is disposed, in a state of exposing the regions in which 
5 electrode pads 4c are positioned. In other words, electrode pads 
4c are positioned at regions of the front surface of semiconductor 
substrate 4 that are peripheral to the region covered by cooling 
surface 7a. 

[0042] Here, package 2 is preferably formed of ceramic or other 
10 material having an electrical insulating property and being 
excellent in mechanical strength. Window 3a is preferably 
formed of quartz glass or other material having an adequate light 
transmitting property. Also, since this photodetection device is 
used with the interior of package 2 put in a state of being filled 
15 with an inert gas atmosphere or in a vacuum state, top plate 3 and 
package 2 are preferably joined by welding, etc. so that leaks will 
not occur from the joined parts. 

[0043] In order to put the interior of package 2 in a state of being 
filled with an inert gas atmosphere or in a vacuum state as 
20 mentioned above, working openings 2c are closed by covers, etc. 

after completion of the work (wire bonding work) of connecting 
bonding wires 6 across electrode pads 4c and package terminals 
2d. 

[0044] The material of cooling plate 7 is not restricted in 
25 particular as long as it is comparatively hard and has an adequate 
heat conducting property, and glass, silicon substrate, ceramic, 
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etc., may be used. 

[0045] Also, the thickness of cooling plate 7 is preferably that 
within a range in which the thin part (region 4b at which CCD 
reading part 4a is formed) of semiconductor substrate 4 can be 

5 reinforced mechanically and CCD reading part 4a can be cooled 
adequately. In order to mechanically reinforce the thin part 
(region 4b at which CCD reading part 4a is formed) of 
semiconductor substrate 4, cooling plate 7 has a size that is larger 
than region 4b and yet smaller than the entirety of the front 

10 surface of semiconductor substrate 4. Cooling plate 7 has a 
shape with which electrode pads 4c on the front surface of 
semiconductor substrate 4 will be exposed (shape with which 
electrode pads 4c will not be covered). 

[0046] In regard to the gap d between semiconductor substrate 4 
15 and side walls 2b, the wider the gap, the better in terms of 
restraining the conduction of heat from side walls 2b. On the 
other hand, from the standpoint of making bonding wires 6 short, 
the narrower the gap, the better. The gap must thus be 
determined in consideration of the balance between these factors. 
20 The gap d is, for example, preferably approximately 2.0±0.2mm. 

[0047] As described above, with the photodetection device 
according to the present invention, cooling plate 7, which is 
connected to cooling side 5a of Peltier element 5, directly 
contacts CCD reading part 4a. CCD reading part 4a can thus be 
25 .cooled efficiently. Also, since with the exception of cooling 
plate 7 and bonding wires 6, semiconductor substrate 4 is not in 
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contact with package 2, conduction of heat from package 2 to 
semiconductor substrate 4 is restrained efficiently. 
[0048] Also, since cooling plate 7 has a size that is larger than the 
thin part (region 4b at which CCD reading part 4a is formed) of 
5 semiconductor substrate 4, it can mechanically reinforce 
semiconductor substrate 4. 

[0049] Furthermore since electrical pads 4c can be connected to 
package terminals 2d by bonding wires 6 through working 
openings 2c, the wiring for taking out charge signals of CCD 
10 reading part 4a to the exterior can be made short in length and the 
high-speed response property of the photodetection device can be 
maintained satisfactorily. 

[0050] The photodetection device manufacturing method 
according to the present invention shall now be described using 

15 Figs. 5A to 5C and Figs. 6A to 6C. Figs. 5A to 5C illustrate 
first to third steps of this manufacturing method and Figs. 6 A to 
6C illustrate fourth to sixth steps of this manufacturing method. 
[0051] First, in the first step, Peltier element 5 is adhered by an 
epoxy resin or other adhesive onto a predetermined position of 

20 bottom part 2a (cavity bottom part) of package 2. In this 
process, adhesion is performed so that bottom part 2a and heat 
generating side 5b of the Peltier element contact each other (Fig. 
5A). 

[0052] Then in the second step, semiconductor substrate 4, 
25 wherein region 4b, at which CCD reading part 4a is formed, is 
equipped at the front surface, the portion corresponding to region 
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4b is thinned, and electrode pads 4c are positioned in peripheral 
regions of region 4b of the front surface, is prepared, and cooling 
plate 7 is adhered via an epoxy resin or other adhesive onto the 
front surface of this semiconductor substrate 4. 
5 [0053] In this process, cooling plate 7 is adhered onto the front 

surface of semiconductor substrate 4 in the state of covering 
region 4b, at which CCD reading part 4a is formed, and exposing 
electrode pads 4c (Fig. 5B). 

[0054] The above-described first and second steps may be 

10 switched in order or may be carried out in parallel. 

[0055] Furthermore in the third step, the work of connecting 
semiconductor substrate 4 with cooling plate 7 adhered thereon, 
which was obtained in the second step, to package 2 with Peltier 
element 5 adhered thereon, which was obtained in the first step, 

15 is carried out. 

[0056] That is, semiconductor substrate 4 with cooling plate 7 
adhered thereon is inserted into the interior of package 2 so that 
cooling plate 7 and cooling side 5a of Peltier element 5 face each 
other. Then with a predetermined gap d being secured between 

20 semiconductor substrate 4 and side walls 2b of package 2, the one 
surface of cooling plate 7, at which semiconductor substrate 4 is 
not adhered, and cooling side 5a of Peltier element 5 are adhered 
together via an epoxy resin or other adhesive (Fig. 5C). 
[0057] In the fourth step, electrode pads 4c and package terminals 

25 2d, formed on collar part 2e, are electrically connected by 
bonding wires 6 (wire bonding work). That is, a wire bonding 
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holding jig 8 is inserted into the interior of package 2 from the 
upper opening of cavity 2f, and the back surface (surface on 
which CCD reading part 4a is not formed) of semiconductor 
substrate 4 is supported by wire bonding holding jig 8. In this 
5 state, wire bonding work, using a bonding machine, etc., is 
performed via working openings 2c provided in bottom part 2a 
(Fig. 6A). 

[0058] By thus supporting semiconductor substrate 4 by wire 
bonding holding jig 8, breakage of semiconductor substrate 4 is 

10 avoided, and the wire bonding work can be carried out safely. 

[0059] Then in the fifth step, the work of closing working 
openings 2c is performed. That is, covers 9, formed of ceramic, 
etc., are adhered onto working openings 2c to close working 
openings 2c (Fig. 6B). 

15 [0060] Lastly in the sixth step, top plate 3 is. mounted to the upper 
opening of package 2 by welding, etc. in an inert gas atmosphere 
or in vacuum (Fig. 6C). Since the interior of the above- 
described photodetection device is filled with an inert gas 
atmosphere or is put in a vacuum state by this work, dew 

20 condensation inside cavity 2f is prevented effectively. 

[0061] Through the above-described manufacturing steps, the 
photodetection device according to the present invention is 
obtained. 

[0062] With the above-described photodetection device 
25 manufacturing method, since CCD reading part 4a is directly 
cooled by cooling side 5a of Peltier element 5 via cooling plate 7, 
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CCD reading part 4a can be cooled efficiently. 
[0063] Also, since the wire bonding work (the work of 
electrically connecting electrode pads 4c and package terminals 
2d via bonding wires) is carried out via working openings 2c, the 
5 wiring for taking out charge signals of CCD reading part 4a to the 
exterior can be made short in length. In this step, since the back 
surface of semiconductor substrate 4 is supported by wire 
bonding holding jig 8, semiconductor substrate 4 will not break 
during the wire bonding work. 
10 [0064] Also, since the upper opening of package 2 is closed by 

top plate 3 in an inert gas atmosphere or in vacuum, dew 
condensation inside the above-described photodetection device is 
prevented effectively. 

[0065] From the invention thus described, it will be obvious that 
15 the embodiments of the invention may be varied in many ways. 

Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as 
would be obvious to one skilled in the art are intended for 
inclusion within the scope of the following claims. 
20 Industrial Applicability 

[0066] In accordance with the present invention, a photodetection 
device and a manufacturing method therefore, which enable the 
CCD reading part to be cooled efficiently and enable the entire 
device to be made compact, can be provided. 
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